Recent studies suggest that by the second year of life, infants can attribute false beliefs to agents. However, prior studies have largely focused on infants' ability to predict a mistaken agent's physical actions on objects. The present research investigated whether 20-month-old infants could also reason about belief-based emotional displays. In Experiments 1 and 2, infants viewed an agent who shook two objects: one rattled and the other was silent. Infants expected the agent to express surprise at the silent object if she had a false belief that both objects rattled, but not if she was merely ignorant about the objects' properties. Experiment 3 replicated and extended these findings: if an agent falsely believed that two containers held toy bears (when only one did so), infants expected the agent to express surprise at the empty, but not the full, container. Together, these results provide the first evidence that infants in the second year of life understand the causal relationship between beliefs and emotional displays. These findings thus provide new evidence for false-belief understanding in infancy and suggest that infants, like older children, possess a robust understanding of belief that applies to a broad range of belief-based responses.
Introduction
The ability to predict and interpret others' behavior in terms of their underlying mental states plays a vital role in everyday social interactions. Developmental psychologists have long been interested in when and how this important ability develops. In particular, considerable research has focused on when children first understand that other people can be mistaken, or hold false beliefs, about the world. Early investigations into this question used elicited-response tasks in which children had to answer direct questions about the behavior of an individual who held a false belief (e.g., Baron-Cohen, Leslie, & Frith, 1985; Gopnik & Astington, 1988; Perner, Leekam, & Wimmer, 1987; Wellman & Bartsch, 1988; Wimmer & Perner, 1983) . The results of such tasks suggested that the ability to attribute false beliefs to others did not emerge until at least 4 years of age (for reviews, see Devine & Hughes, 2014; Wellman, Cross, & Watson, 2001) . Recently, however, researchers have developed a number of alternative paradigms for assessing false-belief understanding in much younger children (e.g., Buttelmann, Carpenter, & Tomasello, 2009; Kovács, Téglás, & Endress, 2010; Luo, 2011; Onishi & Baillargeon, 2005; Scott, Baillargeon, Song, & Leslie, 2010; Southgate, Senju, & Csibra, 2007) . Positive results have now been obtained with infants aged 6-25 months using a variety of response measures (for reviews, see Baillargeon et al., 2015; Scott, Roby, & Smith, in press ), leading many investigators to conclude that the capacity to attribute false belief to others emerges by at least the end of the first year of life (e.g., Baillargeon, Scott, & He, 2010; Barrett et al., 2013; Buttelmann et al., 2009; Carruthers, 2013; Kovács et al., 2010; Luo, 2011; Scott, in press; Southgate et al., 2007; Surian, Caldi, & Sperber, 2007) .
However, several researchers have offered alternative accounts for these recent findings (e.g., Apperly & Butterfill, 2009; Butterfill & Apperly, 2013; Heyes, 2014; Perner, 2010; Perner & Roessler, 2012; Ruffman, 2014) . These accounts differ from one another in many respects, including the level of conceptual sophistication that they attribute to infants and the mechanisms that they assume underlie development (e.g., compare Butterfill & Apperly, 2013 , to Heyes, 2014 . Nevertheless, they share two common assumptions. First, they assume that infants' success in falsebelief tasks does not reflect a genuine understanding of belief. Instead, they argue that infants' responses are driven by various alternative factors such as low-level perceptual novelty (e.g., Heyes, 2014), learned behavioral rules for how agents typically behave in particular situations (e.g., Ruffman, 2014), or an earlydeveloping system for tracking belief-like states (e.g., Apperly &
